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l!cc.aellOB8RBe Jl,l.ep , y IIOTOjlWX COOP! Sruto..meHII1iX o6o.tOqelt BleeTe" 

uedo.uWloe 'III0J10 'l80TUi lUI• .Jijlpox, DpelleTaJWICT .IUI'In8A1oulll IlHTepee 

.ItAR Teo:PB•• 'ra ft IUlIt n 0 3BOJtJl8T lIS,Y'UlTb oC06eUUOCTI OCT8TOIIHOro B9QmtQ

llel c 'BBJI HYIUOSOB . B aoc.neltBlle 1'0,101 IIJ\PO C OltD.lOllll.ITleeJIDI 'lXc.no .. 

npoToHOB Z = 82 • seJTpoSOB *.' I26 CTaa. ~HTO" ap.CT~80ro 
_ lID """ SlteaepJllleBT8TOpoB, ~ • TeopeTJIII()II. I/JIc,OlIIIIIllI padOT8 

nOC~BB D}"IellDl yrlloma lIOppe.ulld (YK) 1-lIB.IY"ea~B~""'B D8U 

I IIBrIIlITIIHX MO..eSTOB B036YJU1eBmIX COCTOHIIIII u:ep 208. • I~ I 
209,2II~t , S8CaaaeMHI npa ~08ltTIBHOII paCDBlle .SOTonOB 208.209, 210At 
II 209 ,2IIRn • llpellDPBBRT8 nonw~ ~CHe8IB ~ eBOlc'B ~BmIX Hllep 

B jlIIMl<U lUla9I'18CU'Ulo-1>oHOHHOI MOlleJLI IIJ\PO I • 

I. IlPlffi)'I'OBlIEfIIIE IICTO'lHIIJ{OB II AllllAPA'l'Yru 

PallJloBK1'IlBHlle llIIJl8 208~t(TI/:z=I, 63 'I ); 209At (T1/:z=5 ,4 'I); 
210 ( ) 209" ( ) 2II (At TI/:z=8,I 'I , Rn T1/:z=28, 5 I/I1II . II Rn TI/:z=I4., 6 'I) nOllJ'lB
.llIICL B pe8Kltllll rJJY60Koro pe~elLtelfU ap. ~eHD TOp.eBOI _D 

npoTOUaKI " saeprsel Ep=660 MoB . )l.aJJ BHll8lle EIBJI 119 TOpa6BOI _0 pa
llHOIIMB'leCKB 'IIICTYI 8CT8Ta i ~'ORS . cnQ4LSOB8.l[ca ..eTOll r&SOTepwoxpe
IOIlTOrpe~ecKOro BHlleJleIOlJl 2 , 3 . PaslleJteo e 1190TonOB no 1I8OC8M ape

BOJUIJIOCL C nowolVd) 8.l!enpoIl8I'l1nl!oro I18cc- ceDBpaTOpa /4/, npa STOOl 

.Ollli BCTeT8 II pa.llORS BBeJlllll.l!l!ch B 81!11OO!J1eBj'Il 1jIoJuol'l" 0 1cICOplIDI!IDI 00

TeHQI8KOM V 1c" .=25 KB. 
IIelol8.I'Hftlllole lIeT8JLIH C xy6neoltOi pe1lll!Tl<01, K ltOTOpuM OTUnel,.e . 

AIIJ'IIKH'd, JIB,UI)"KlJl XOPOmDll' MB.!"psIlBMII A.IlB a"OWJua IllftP "PI . n .. nl1ft I ...... 

yrllOBYI I J-lIOppe.lJllld I "81'1IITII1iX ""II8STOB B036YlU\eH'I1IX IH.·T"~ II.' 
JIJtep MeT O,l!(OM BOSwyIle HHHX yr.loma ltOPpeJl.Rll&l ) - JUJJJ,"" ,III.I, IIrWM n ... ...y u 

KI1X yrJlOBlle KOPpe.!JJlIllCl npenl'leCKII c B060JUlU OT "',., .., .... " •• 

lIcc.ne.llOB8HI1e YK 2IIAt npoBOItUOOL TIl"'~ ( l' I ~I~.nI"" "'" IDTOQIlI 
!tOW 2IIJIn , S8.K.IIIJ'Ie HHIIW B It.B8pt1eBy&lOM"Y"Y (q, h _ , I, 10 .... ) . JIlin 
.11811118 B wm;y;o:e C l'BSoOOpaSll1Dol ptlAOIION r.nnT~I'U'" .. W ... IJT.~T. Jl/I ... 
III1.C IlOCTOPOIfIIJ[[ r lUlOB BO npoDIoIIl8JIO [I) • ... I'" 'T. 

z 

BeCL o,POqe OC BSI'Ot'OBJlBHU .P8)t1'08.K'!'lmHllJ: 1Il0TO'llUtltOD C f«)M8UTB 

OltOlI'I8l11U1 oc!6,;ntelllUl .110 1l8'18J!8 "swepo""" 3IlRJDOB.II 35-50 1OIlI. 
l!sKepelDlJl YJ( I - I3JJY'IeRlt npoBOJl]!JI1[CL C DOIoIOIUoI> aB'l'ON8THalpoBllII

IIUX KOPpe.1UIIU[OIlllWlt CDeKTpotot<ITpoB C ~3JIlI'I"""" KOll6KH8lUlII>OI )JeTeHTopoB 
Oe ( IJ.) -2lIa1(Tl ) . "e(Li)-Ge (Ll) /5. B 3aBI!CIIMOOTI1 01' yc.nOB" s"cne
""",,11'1'8 • 

IIswepelDUl Bp"'•• DlI.. so36yUelll!llX cocTORHd JIllep npoBO,IIUlIeb 
M8TO.II:OM 88Jlepaallll1ilX o-1-C01UI8JleHII c nOWJGJ) YCTBBOBJCI. cos.Il8HBoR Ha 

da3S IIB1'8JITlio-DII80BOro OeTB-oneHTpt>MeTjlB • eneltTpoMOTjlB co OUl1HTII.II
lIJ1ll110HHIIIIII lteTeltTOjl8IdI /7/. BpelleBUoe paapeleB1!e ycT8HOIII<II BO Bpelolll 
~NepeHII CocrQB4R40 2~o= O.6+I ,! He . 

Au RBItOUeBM one",poB COBII8.IIead HODOJIL30B8JlOll 409&-ltBR"",,1IIII 
D.MIIJlI!'YlIlI IlBBDSA 'fOp l CA-70 . B KOHll,e K8X.Ilol capo .9MepeHlll uaxOIT

AelllJlUl ~PII81lJUI nepel\BBM.8oL DO .o!l<IlI eMS" H8 :alit EC-I OIO , r .lle 
DpoBO.IXII.I:10L oops6ou a Cnelt'tpoB COBDBlleHd. Ko~eB". yrllOBYI KOj)

p8.IUIlUllI A22 B A" paCC'lD'IIB8JIlIor. C yqerolO lIl<1ISJlOB ItoKKypJIpy....x I<8C
HllJlOU. ltOMDTOHOBCl!Oro pecnpe.lle.tealJJ • C.l!}"lll.l1IIIX COBD8lle~~ oope
60TltI Bpetf8HIIIIX onenpoB BOnO.l!LSOItWlaCL npor_ LIF'l'I II , MIl o~ 
poOOT,," OnCltTpoB BOBocyIIeama yr.lOBYI KOPpe.lJlllKl - nporpruMl IUGIII/9/ . 

Ol'el/ll O S1I1I ;rpoB811 1524 ...B 2OBp., """"pa.I!OCL B eOBllll,lleUIIIX k08
floJl'OMo moa a.aeJt'!'poBo B L I ?7 K9B • K205 DB. COOTJleTCTBeHHO I C KOND'I'o

llU» O.... poonpellue. "ell 1-.IY'Iel (EI ~ 60 ••B). Up. y:ae.nqeHU Ilen ""
11IU,. npeweliBoro 8H8..038t'Ope • paeopean apeWElIfJloro .DU1l880aB B COIWS

u'·"IUI~ L rn - 1 'l> 60 ...B npollBJlll.l8CL JlOAl'OnByea 1t01Il10Re1lTB. CBB
,n'IIl"•• »po....... USIll1 "."""PHoro eocTOJlllllJl I 528 KWB (I"=8+) 208p". 

IOI"' OOTltS IlpellllllllHX oneK1'po" n08BC>.O.118 ye....BOBITIo SR8'1eRBll nepJIoltOll
""" 1"'0_ ypoD!!eI 2OBp., e 8.epI'BIIIG 1524 DB (1:1: _6+ ) - TI/z=4 . 4(3) 
• I 1lil!8 ••8 (I'" =8+) - TI/fflS(B) lie , '!'to f/8XOJIBTCJI B xopo.e.. ca
•••••• 0 JnHHMMI paOOTH !IO/ TI/2 (6+ )~4,B(5) BC B TIi2(8+ )= 
"t,( ~o ) 80. " kOTOpoJ l \.lJl 8Os6YlU\8BllH l=ell1CIIIiX eoo'rOJllld aonQILso
......u~ ~ , 2a) I (<L , 0) pe81111D . s: 

1i(lfllUl 1IItlI1I1I ypoBBJI U I? k8B (I =I3/:<) 209Po II3l1Opa.I!OOL B COl>

'''' ~.II_ L - uenpoHOI! l1Q'TpeHlle. KORBepo" JlepeXOll8 90 DB C J-JIY'lB
~. HI . GO DB. Asa.tn Bp'",1IIIHX peenpelte.tell1ll n08BO.1U onpe)le.d!" MIl 
YI''', II ~ [4]? ltlB 2091'0 .ue~.ue TI/:z=25, 6(I, J;i ,C. Pauee nep.Oll nO.l!Y
1""" "111/1 OTOro y poBllll 6LUl oopell8lleR B pe6OT.,t 0 TI/:z=24 ,40 ,5 ) HC. 

http:n08BO.1U
http:OUl1HTII.II
http:3IlRJDOB.II
http:l'I~I~.nI


nepBOA nanypocna~ ypoBKR 1473 gaB 21°Po SBM8psnOB R CO~aeHBRX 
1.46 - 1 ~ 60 K1)B . So npe.,enUOM pecnpe.l\e.aellllJl STIlI OOll/UlJlefU1P. OT"eTJIlI
80 npo1fBllJlCJI BUTOUCllllllJ1n KOunOHeHT C 11/2"45.5(3.0) He. KO'fOpuJl 0 ... , 
Hrum npBnBcaH ypoJlHl) 1473 KaD (6+) 2IOPO. Jlo unCT"",,",l'O spoMeR. OWlO 

BtmOJlHeBO aeCK~O rOoT no onpcJl.e.leHIlD neplJo,El,ll JlOJfYJnCILaJ18 81'01'0 

ypoBll1l . B pe60Te 10 oOJry'leuo aH8qollWC TI/2'j42,6( r.O~ XOJlOlllo cor..a
c~eeH C HBmKM; • 6anee peHHoR poOO'fe /IIlnanyqollo C~CTBeHBO 
OTJIlI'lIlDI1'!OCH 311aqeHBe 11/2"29(6) HC. 

2.2 . IIsMOre"He yr..oBm, ll-Koppe!!!lUlI~ 2QR. 209 .2IOPo 

H 209.2ClAt 


11400 208Po . llpll B3MepoUBJD: l'-YrJf.oma. KOPpe.IIBIIKR B pocll8Ae 
208&t_ 2081'0 C nOMO.".. coeKTpoMeTpe C Go(Ll )~o (I.i) AeTeR'rOjlflMll 
/6/ PCrMCTJlIIPOBB.!ICb cneKTpu COBnnAeRSA C 1-.~.H.eM 177. 660 H 68S 
K::IB. IloCJI9 BMltelUUl nonpe.ooK SR CJIrlBlbtwo COBJ18.1tIJHM, BK.18.1. 0'1' KOMD,.O

HoBCKOro pacupoACAeuaa ~co~oBHepreT~ l -KBO HTOB • reoueTp~ecKBo 
pe3MeJlll ae~eKTOpo., no.oyqeHHuo KoscIXInmBeHTw YK npBB8JlOUII • T86Jn!ue 1. 

Tn6.nHllll I . 
Ko~eRTIl yrJlOBta ll- I<DppeA8IIJI8 2OBp., 

JlaCI\aJI (K.B) 7[-t~(f)-~ A22(" A22) A44 (AA44) 

6+ - 4+ - 2+ to.109(7 ) ,0 .002(16)177-660 
177-660-666 6+ - 4' - 2+ - 0+ ,{),IOO(8) Kl.0t2(r9) 


845-177 '( - 6' - 4+ -0 .066(16) ..(),014(26) 


983-177 6+-6'-4+ +0,068(25) .0 ,004(43 ) 


517-177 6+ - 6+ - 4' +0.201(10 ) ,0.013(19) 


Up_ aHalUme KOll4$mBellTon YK 2OSp,;, (.ac1Jl. I ) NIi ftCXo""",,, 13 CXe
"" pecnall/l . npeA.!o.euIfOA B peOo•• / 12( opmmolll1l, ~TO nopcxo)lll 177. 

660 • 6Il6 ••B ",,"lIT q'CT"~ E2 xapolC'I'ep . 
ilaCK8)[8· (177-660) ICBIl • (I77-~86) DB CBlr.JUBaIlT KBBS.poTO

1IH0Rmie ypoBH1l OOBOBHOA nOJlOCN 6 t - 4+ - 2+ II 6' - 4' - 2+ - 0' • 
llOJlyqell1lHe 988QelWl Kol/ClllIllIllleH!'OB YK (TaM. 1) AJIll 9TlIX ",,0)(8.1I0B X~ 
po~o corMcymcft C reope .... ~ecKB peCCqRT8H11lD111; A22; +0. I020 R 
A44 ~ +0,0091 . 8TO nOJrl'BejlQOeT po6oTOoDoco6HOCTL YCTnIlOBJa: • ROj>
PCKTHOCTlo o6paOCl'l'u pe3YJ\1>T8TOB .3""pem YK. 

B IC8cl<2l){e 845-177 "8B nepxHd aepexoJl II,lOT I08-.AY COCTOJIHllJ!>IlI 
r - 6+ . AH8JllS Jll!1i1fHl[ no 3Jle""poHEIM BRYTpeKHel KOlTBepelld! ( aSK) 
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/ 13 ,14/ B pe3YJLbTaTOB Rall!HX BCCJleJlOBllHl!I YK n03BOJOOl nOJlTBeplO!Tb 

EI+ '; I%II2 MYJlLTI!DOJIl>UOCn I-nepexoM ,,5/"8 • O)lROSRaQRO Dpl!lJIC8Th 
t

ODOH r : '( ypoBHD 2369 K8B. B ~60?e 13 .~ COCTCREXD DpxnHCNBB
eTCH ClIlIB 6- It!III r, a B podore 12 r" ='(. 

YpoBBIl 2507 nB • pe60Te /13/ DpeAJlameTCJI nplUD!C8n CDHRU 6+, 
6+ ~ C W.o / 12/ " ..... + + IIa

I o. .~JleDOlWN I! $ . I =.;J . • 6 , ? OC BOBSRJm 8 B8JDJBa 

J(o.~eHTOV22 • A« JI,IlI! MCIC8A8 (983-177) KaB (TaM. I ) • .ll8HHIlX 

no 3BK s:13 , I MIl npcA.!araeM 0)\B09H8quO nJllllll!C8Th ypoBBIl 2507 "aB 
enD I = 6+ II onpe,D,&llJfew N;YJIbTlmOJtbBOCTb nepexo~ 983 KaB Mit 

MI+( l si):CE2 ( &'> 0 ). 
yPollelU. 2041 RaB. COTJlBC"O )\Bill"'" pa6Cl'1' /13. 14/, RMeDl!Bll cmsH 6'. 

BSAReton ' SepXRftM" n IcaneAYeMDM HaKe l 1-roacjt3e (5I7-1?? ) . eB. 
~~T"QKhHOCTh l - nepexo.aa 517 RsB B pa60Te 13/ YCTaHOanelle RaM MI, 
n 14 - M1.1r %E2 . Auaoxa Ko~e~oB YK ~ OSCIC8A8 ( 517- 177) xeB 

,118..' ,IIIIJI nepexo~ 517 K9B WY.lh'I'RIIOJILBue COOTUn 1011+( 15+7)%£2 (d< 0) 
.... 1I1+(2 ,Bj;2,0)%E2, (d < 0 ) . 

!\nIX? 2091'0 . IiIMMa-ra.a YK . ...epltOCb UPH pacna.ae 209At_ 2091'0. 

·01tll8- .J1BI4Iepe m:r;B8.ll llHWX JlXOKplDOnI9 TOPOB B 3Hep reTJftl8CJCHX TpaK'rax no

OAe~OBaTe~L80 YOTaH~ch us o~aKOBW8 BHepreT~eCKBe BHTepB8AH, 
coo~eTB~e SBep~ 1-~el 195 KoB B 545 RoB. 

Dp. 8R8JlJJge nMepeul!1<X 8B8q e RBll KOa@iI!IlBe"TOB IjIyuK!lll. YK .... BC

:r;o~ .. cxellll POCIl8~ 209At _ 209p." npc.llilO.J:eHBol B pe60Tax 
II , 16~ • np""""'u, 'ITO l -oopexo)lll 545 B 782 " aD lI.I!JUIJ)'I'CB 'IlIC TIIMJI 

E2-nepexo,I\8.MII . na.yqemme Ko~eBTH 111 openCTaBJIellJ1 B !86.ome 2 . 

Ta<1lIlll/i 2. 
~~eHT. yrnoBIIX ll-Kop~ 209po • 

KaCl<IlIl (KlB) .~-7- (r " ) - r~ . Azz( l> Az2 ) . A44 (l>A« ) 

195-782 l1/r-9/2--5/r "().13I(4) "() . 003(8 ) 
790-195 9/2"'-II/2-- 9/2- .0 ,041 (14) .0 . 009(19 ) 
195-(782 )-545 11/2--9/r-5/r- l/r ..() ,078( 1?) .0 ,001(26) 
782-545 9/2- -5/2--1/ 2- .0,096(6) .0 :015(15) 

DpoBeneaM aUMIIl! kolll\llilllUleHTOB YK (Ta<1l. 2 ) D09BO.01.t OnpeA9
.on wynTIIlIOJI.JDI:I COCTU I-n8pexoAoll: 195 ""B - 1II+(O,8+0,Il :Cf;2 
( Ii' > 0) ( " peOO'fe /15/ lUI ocao.B8IID A/lHIII<X DO aBK oq.,!~o.u.ocn De

pexon 195 nB oDpeJ\e.aelUl """ III+" 20:CE2 , • • po6oTe 16 lUll< ![~ 
?90 KlB - TIIlIII El • no,nJ>epJOn'L OllBlI>I Ypell!l!e.: 1327. 1522 I 2312 RaD 

I<AI! : 9/r, I1/r • 9/2', COCTll8TCTB1lBHO. 
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Hl!po 2I0Po • 1IpJ! ••MepelDlll YK I-lJlIJIY"eln,A • paCJJ8.Ile 2IOAt _21Opo 

JtIIW!epeB1IK8Jl1>RJle JtIIQJ(PIllolllll8TOpY S 8IIJl.UI'1Y~~l<TOX CIlJlBTIWllIIIIJOH
ma AereJ<ropoB KOppe.lll'UlO8HOl'O CDeK.jlONC.pa UOC.po• .aa.nCl> JllI .UC~ 

rKK 1-~eA 245 I 1161 K8B. 
iln.oy'Iefillu.e KoJJ<l$JmBeJITII ~J<llIIJI YK 1-.Q"lcl 2101'0 • .M.Jl CjlBllHeBHJI 

peSy~loTB'" 8BTCpoD po6c>rJl /17 , B ~o.opo' .....pe""" DpollO)!....Cl> C no

MOIlbJJ cneK'tpoweTpe co CltDHl'SUJJlRlIlIOHHWMII n.eTeK'f'opaKII, nPlBeJl:eHLI B 

TOcl.J!mle 3. 

'l'Il6.UQ/I 3 

K09\IJIIHltReIlTH yuollYX ll-KOPpeJUllll!A 2101'0 

• s: " • Azz< ~ A22) H.p. Azz'" "'22) JI7/KaCRal! (a.B) leT- I I ' )-I~ 
A44(~ A44) A44(~ "44) 

4+-2+-0+ .o.107!66 .o,092!22l245-1181 .0,007 I ) .0,036 33 

5--4+-2+ -O,077! I5l -{),064.(2Il1483-24.5 -0,009 23 -{),OO8 25 


5"-4+-2+ -{) 065P8l -{) ,O82!24l
1599-245 .0;020 26 +0,002 29 


14.36-(46)-245 5"-6"-4+-2' 
 -O ,05I(25l-{),ooI (6 

)~ Ta~ 3 ~o, ~TO 8H8qeKRK Ko~eBTCB YK 21oPo n~e8-
~~~' ~oc~a~oqso xopomo corA8cymTCB C paHee .aMepeHH~ B pe6OT9 

AH8.III!J n~cnlJla. """" KO~.H'OB YK n09sa.ou nOA.ll8p,JI,IITh 
CDilIH ypoBHeB, Y'!8CTBYJI!DIX B IlIMepaeMIIX IIlJCKB,nax: 2910 KBB - 5", 
3026 K1lB - 5" • My.II1oTIlIlOJlhHOO.II I - nepexoAoB: 46 DB - 82 1436 DB,

11483 1(8.8 II ]599 aoB - E1, ODpeA8J!elllUie paHee B pa60rax /8-19/. 

fiAoo 209At . OCROSHOI ~qe8~ KOTOpaH OTaBK>8C]' up. IIca.eAOB81D111 
YK l-lIIIJIY"eJid 8 paOllBAe 20~_ O9.lt, dWlO onpalteJ!emre B8J!Jr<IIIHIl 

BOSWOKBOI D~IMeC. E2-HOMllOR80TB B MI-Depexo~ ~ OOOTORHBRMY OT
pJlll8Tl!.JLhJiol ~CTROCT. B 209A,t. Dp. 8SMepeJmIIX YK pa,..OTPIPO"8JIBCl> 


coeKTpY coBll8Aell1lll C 1408 aoB. llo.1y1IctIllliIe KO~e...y YK nllaMAelUi 


• 	 TBd..oD,e 4. 
npll BRau30 KOa4JIBnJ!euTolI YK l-l1l1J1Y"ell1lll 209At (T9<1.n. 4 ) ~ ,0-

XO)llWl .3 CXeJIII paCIIaAB ~_ 209't, npeuOll8lD1ol B pe60T8 20. 
Ypollmo (OS "eB "~doTe /21/ npeltD~~~80 npKnlCYB8eTCa CnKH 

{' = ( 7/2-), B padOTe 3/ npeltDO.JJal'8eTCJI "S8Qen e 1"=(5/2-). AII !I.DB 
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Tacl.Jrmla 4. 
Ko~CBTW yr~OBYX ll-Rop~ 209At 

KaclaU ("eB) 1': - I"- I~ A22(" A22 ) A44 ( " A44) 

337-408 7/Z--7/2--9/2- -0,132(12) +O,OIl(25) 

689-4.08 5/2--7/2--9/2- +0,109(15) +0,006(32) 


BBmBX peSYX>.BTOB HSMepeHli YK Ana KBCKBAB (337-408) K8B, np. Y~OIlHB, 
~TC crum OCBOBRore COCTOJUm!i 209At IS =9/Z-, a ypoBR!! 745 .30 I~ = 
7/2-, ABeT .M.Jl JpoIlRJl 408 R3B 8118qeHlle emma IS! =7/2- . 

ColIMecTHuJ! 9111U1l18 1<0~1!llIleRTOII YK ABYX II-M.cKaAoB Z09At (TadJI. 
4). B ItOTOPH:< )"I8CTB)'ST nepexOA 408 KOB , llOJlll38Jl , '1. 0 llplI 

,.",)1, 82-I[OMDOHeSTa II lII- nepexoJUU 337 KaB II 689 KaB He npellHlJJ8CT I%. 
Ka ~ seaQell1lll C~8 I" =5/2- 8 7/2-, OpBDHCHII8eMHX ypoBHD 1097 
DB II pa60.ax /21 , 22~ 88MB BH6pe.B OllllH III :IJ/Z- • 

fiAoo 21IA~. Hc~eAOBAallC~ l~-YK npH pac~De 211Ra--.21I.lt . B . 8

MepeHKKX .CDO~h80~Cb HSOTODV II~ , BHe~BHWe c DOMO~D al8KTPO

MBrHXTHOro MScc-ceDSpe!opa B ~HeBHe ~rIJ. R ~9 rB9S, 3~ 

qeHHoro B KBBplle Blie rumyJlli . HO~e'OBB.H:I.fI npoOOJ[II.JIICh c DOMOtGD 
G.(Li ) -21laI (Tl ) cnBnpo"eTpa 5. JlBiW>epallItKBJI]'8Me ABc'plJlO['Baropu 
B BBeprB!wqec KHX TpaKTB% C~~OHHHX ~BTeKTopoB H8crp8KBa4KCb H8 
I-JlDIID 1363 R.B. 

IIsCl.uu\8eMOe cOBll8Aeue ,0~lJI1,KeHTOB yr~OBllX "oppe.lJllld ll-l<1!.eI<B
~Oll 2IIAt A&K raaoodpa8aoro H BBeAPeaaoro 8 ~.eBym ~ry 2I~ 
C 'rBOpe'f'B"q'BCRlI PSOC1UI!'8.BBmOI xoa¢llw:t;l:efIT9111: YK8 81lB8eT HS OTCYTCTBKe 

BOO~JlBJI YK ll-MeMJI.oB 2IIAt c npo..~'IIIIIM ypolllle.. Ill6 DB 
(TI/z=0,57 He ), ••e. lIHerpa.uM KO~eHT OCJ!8dJIeHBSl G22(oo) ;: 1. 
3T0 rellOpn 0 TON, ~o up. BHeJ!peBD • u ...........ByJJ if>anry Hoa08 2I~ 
He odpasyerC8 CKO.UKo-odyn SRSure..o.HOro JtO.D'lI8CTBB pAD'AO;JlOJnDa 

~.ltTCII B .enoopeACfll8RROI Clnsoou o. lIJUlII-aoll.ll8, 1IIllIYB81'J111'T 00.G
De csepxTCllJtlle uo.u, J.98Jl11OxelOT..e 0 ""TCJIDIIl !!eA'" It oc.aacl.lreBIIIJ n, 
!lQJ!yqeBBlle BKcnepllll81m1n11118 ' Ba~elllUl 1W~8aToB 1]( l-JlS.tY'leBd 
2II.lt npBBeAemw II Ta~e 5. 

Ta6.mIa 5. 
Ko8ilJlum;ReHrK yr.1PBWX ll-«Opp8 I Jll!d Zll.lt 

KaoMJI. (..B) I~ - 10< - ?r iz> ( ",~?) A..... ("'~ 

1363-442 1/r -3/Z'"-7/2- -{),068(8) -Q,0I4(I5) 

1363-250 I/2'-3/2- - 7/Z- -{),079(9) +O, ool(I9) 

1363-168 1/2'-3/Z--5/2- +0, 296(5) +0,008(9) 
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IlPB B08JIl!se UQJlY1IellllliX pe3Y~TBTOB DO YK IdW HCXO,AUJI 1 3 CXeMU 
3. Tl!OPB'l'II'lECKIIE PAC'!E'ru H Ou::YI,llEl!llE PE3Yl],TATOBpaCDOJIll , ony0Jw<08lluHoA 11 pa60Te 23/, npe)lllOJl8I'8ll 'IIIc.aJ EI-xapaK'1'ep 

oopexo.1l8 1363 KoB, B pesYA1o. 8Te du.u onpe,llue811 IqJtloT1IJJQ.n.1I00n neoe-
XO)lO" , 442 ~ 250 ""B - K8J! E2, 8 168 ~oB - E2+( I 7+I>%MI ( I; = 
-O,4O:tO,02)k a T8ue DO"Tae~.JlII CI!lIHII ypo:aoeA e66 ~oB IS: =7/Z- • 
947 x.B - I =">/2- . 

2.3. \!a"epeKle ...rKl.uoro "'''''BY8 ypoBW! IrI6 nB 2IIlt 

llo 1180.OJ!JIOro OpeNeH. Hs"'pelDUl M8I'11JlTBIII _ ••TOlI ypollHoA 2IIAt 
OWlll "poBOll"'" ""TO,II"" yrJlOBero paonpeAOJI.1IllII B lUtejlllKX jl68.J<IUIlIX .!WI 

""OO~OC"'"Or ItsouepBllX cooTOIIIIIlI 1416 "oa (2I/Z-) • 2641 ""a 
(29/2+) 24, He ,sceJlJ!eUIIX nJlll JIIUDI08KTIlIHOI! pacnllAe 2IIJlD • Iia>oo 
lIlJepJJwo M6TO.IIOY 1lBTerpMbHIIX OOallYlleHIIIIX yr"OBIIX l1-Koppe.!Ullld ....CI<8

1(8 (1363-168) ..aa 0,,-, BeM.pen MSrHftHllA _eH' YpolIllii IlI6 It8B 2IIAt • 

B .K8.QeCTBO aCTO'lDOlt8 JlOUOJl:bSOBSJICSJ 2nRn., Bse.Q>e81lliA B a'fMMJfHeByD 

4>oJu.ry C YCROpIIDIIl!JoO nOTOIl!llllUO" V YCIt, =60 KB. !I'o.I!bI'B IIIlcoTOI 5 .... 
DJlIIlIol 2 ... """'.,..,,8Clo "9JQ' POUX'"1fJI &.IJenpo.......lTs 6poBeBOI'O TKD8, 

C03)UiIQero B 8830pe IItBaJtY nOJrllC8ld Y8J'I:I.• ,.yoe DOA.f! nanpaeRBoc,.},IJ"'ltT..,. 

B excn.p....,HTe penCTJlIIpoBaJlOCL 'OC).IIO cOBll8,Aellllll H (. ,!Bl )Wl 

JUIYX npoTUOUOJIoamIX KADpaBJleol M8.mB!'BOro nOJlB. npuOURBoro lC Be

TO'IHIIRY DOpn. JW!ItYJllIPHO IIJJOCKOCn ll...ltTOpa. Yro.t MM;JO' OCJllO( )I8,e,, 

TOpoa COC'l'1lDJUI e _135° 1 1l0Q.lO qero onpeJle.uuacJ. 8I'tCnepmteBTa.GIl8JI: 

B.......,.. It ( ~ ~5 · ~ H) = 2. N (135: -H) - N{l3S; -H) 

> N {l35", -H) + N (f3S~ - H) 


Ta. I\a~ K0 8')llDnnoeBTII 1J( ,l1&li pacclIBrpUSeMOl'O ...... KIIC_ YJ10l\.UeTlIO

pJlJlT YOJIOBBIJ IAz::l»~4~ , TO B8JI:K'IIII8 R CWIlIaH. C yr.lOM nollOpo'l'8 
lfBp..1l11 YI{ 6 e OJIeilYDU>O lIUpwo:ellJleM 

R,. -&1 s 'n~4& , rAe &.= : ~"... 1>. 9 • a re ti lwS . • 
'loCTOT8 .llllpuopoBC~! 'pell.CCU W Ollpe..eJtR8'fCS DPOBSMJt8azeM 

B.......",. ~..,..oro ,.,we.T. IIJUl8 F • 
L 

Ae!CTlIYI*ro 8•••1'0 "'1'8117
Elora UO&S H: 

W, ' - ili'Ii 

at. 4op"y~8 Jl••CTlIft....S8 B TOM ~e, ec.a. B ..y~.WOM 06peBIle 
Dleelf NeCTO !'QUitO 01'8TnOC,ROe 1181'11ftBOe B88 bOASlcTmre. 8 ...IUJ1I'md 
BQ/iIoOI CB8PXTORItIIX Baamoo..olcTlIILI IIOJIHO Dpe••6pe'llo. 

06pa6OT1t8 .,C,.P......8.lhBllX pe.YJlLTBTOB DPOBOjIU8C. 0 DOMOlII>II 
oporJ>8Ml'll IlAGHI 9. Dp. 06padoTlte BCn0.ll>80~oc. BHa...... o.JDRIAB 
DQlypaC1III,I8 ypoBBR TI/2(l1I6)-<l,57(4) BC /22 . nwo;yqeso a......... '!Be

rOTU .... puopollCMI npelleccJDJ w • • 215(30) • lOS pllJl/c ............... 1I8I'HJI.... 

UOl'O yoveUTa 1" (111S)E.I,26!O ,30 ..... 

\ 

Y IfYIUIIIllOB , <li!nJU!% II AlI8a,JtJoI IIBI'II'IeCKouy JllIPY ~ 126. uaC1.uuln 


mTQR sakooowePROOTB B n0C4e~OBaTeNLHOCT. HBZKKX ypoBHeA. IX KB8HTOBUX 

%8~K1'CpHCTKKaI I( BpeweBaX DSH}{. Y 830'1'01108 no.rOHJlR c qeTHlD.m IMlCCB


"" 204po + 2IOPo R o6lraCTB a . epnR 0-1700 RBB ltMeJ)fCJJ DOA06uue YPOBIfB 
C r"= 2+ , 4+, 5' B B+ , Y BBCTODOB 20BPo B 2IOPo aH9J!OI'lllt ''''JUIY 0' 
Jl~ Jt086~e8Blin£l COCTOmlB.R)[B npoa.n:eDBBe TC.fI BIllO!'}' .no 3 Hepru 

3 MBB /13/. Y .SOTOOOB ~ + 2IO~ DepllWA ypoBeHh C rr.=S+ RELR.TCR 

BBOIfttptfHM COC'l'OJDlIeN. Depl!OA UQJIYpacnS.lt8 7[OTOPOro }leDT B npc[leJlB.X 

II0-300 HC , DJllI'IeM 'fOllLRO Y 20Bp(, ~ 2IOPo uaO.l.l\lt8JlCR nepexo.ll C BTOro 
YPOBKR ; CBeAeBBB 06 K30MePHHI COOTOHHBRX OCTBAbHWX a80TOUOB nQnOHBH 

n~eHM HS 0¥H0ll8KMI 6HOTpYX m .anss.llWBO~ ll-coBrr8)1emot. Y 8.0TO
DOB 208Po m 2 Opo nep.o~o.aypacnaAB nepaoro ypoBHR r A:5i »03paCTS

20 211L 
er C TI/ZS4,4 BO AAH ~o T1/z=45 5 BC,II&II -¥o .tY H••••HIII .SOTODOB 209u ~ 21 At T8J>Jle HS<1uuulJ)fOR •••0BOMep

HOCTI B nocncAOBB~eADROCTK HJaDflIX ypaRBel BX KE8RTOBYX X8~TePHOTaK 

• Be _0l1li "BIUI. IlwelWca .l1li8 • • .,..epHIIX COO'OJlHlll! Y 2 At E" = 

2429 uB ( r -=29/2+) T1/ z=800 HC, Y 2IIu l!yP . • 2641 .0B, : I"c29~2+) 

TI/2"60 He , • OOO'Be,c, aeKIIO coe1'QJlHl!J! co ClIIIHOM rr. : 21/2 

T1/ 2 (1(27 )=26 He • TI/2(I4I?)=40 HC. 


Kc~0B88.e npocT~ wona.aft ~ HeAocTaTOquo~ AA8 paOqe
, a •• eprlll YPOBHaI 11 oCln.ac'l'll ,IUlB&JW 1OIlnI'I0CKoro >O\P8 ~B2'b126. ~. 
CAa.H88 06CTO~T AQ40 C 0 6LRCH8H2OM aKCnQ~HT~ AakKUX n o BepOHT

HOC'''' paap~ YPOBuei HAep n a. oA od!acTH, HanpHWep, Bo NHorox ~ Po 
06Bspyxeow Ml-npm.<ec. 0 I'8MN8- DepelCO.II/IX TIIO. 22 - 2i, Jj - zr • 
T.J!., BOTopwe aanpeJlll!IIli _ B MOlleNll< OeSKCII8.IJ>UOl'O po'STOpa • RlI8A
pynO.ll>HOro BB6paTOpa C SHl'HpMO"lt'leCI<III!II nODpaBIWlfJI, TaKlIIlI! •• rpy.ltHll 

... upoCln........ ,l1&li .jIII.1!BUOHma "".Ilene. SlJWImCR OO"SWleHUHe ."CUOp"
weB1'8...nHO .I0BO.!IJ.80 60J1lr11l1e Melt'1'pneCue ltBal.PJ1lOJI.J,liYe MOlteRn1 008

O~eBHMX coero8Xx!. 
B H.C~. ape"" rrp. 1!3Y".1I1D! paSJlB'iJlllX XSJlIlI<Tep.CTHK C).IIOBJDIl[ 

{ 

STO~rrep opoltO .cODnsye.CR """."""C,.....<>-4000BllSJl "".lien (KIIII) 

IIJUl8 • B ee OCBOBe J1e.D'f .~KUlIIIIlI I'II.II..",rOH...,.. BIWJ'I8.IIId 0,11

HOqaC~e ope~.e DOTe~ ~ HeATpoaHol B DPO~OHHOI CBCTew, 

cnapua.fe.uHoe BSSlIWOl(elct'ue atea.I:Y npoT088.ld C nOCTOJDtHllM MlTpK1IHIDI 

• ..........,.. G. • W8JUIY BelTpoBmur C G. ' S T8JtlIe .~T""HIIe c.oapa
6eJJ.8He 1qA101'llJJ0A10Hll•• OlllOH(ylIL'fI!IIOII1oHlle CIIJIH C waOCJ<WlllpuoQ • ISO

BekTOPHol .KOWIlOH9BTBMa. TO 8CTh ,D,JtII JQl.Q;oJ MYnTltDo.naOCft 898J!Wo
••f).,) Col) 

,••CTlllle xapeK'repl!3yeroA JtBy>UI ~KCT8BT""": Ko • KI .MIl coc'OIIJ!III 
.opanao! qeTHOCn , K::"I. K/AL!.,II&II coc,08IIIlI 8110""""""01 o.' "oon. 
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3.1. He ,eTHHe HYpe 20SpO, Z09At B 2I1At 

B Be~eTHOM ~p~eCKOM R~e K~ yqHTHBBeT B38BY0ReftcTBH8 Re~eT
HO~ KBaSxqaCTBDW C ¢oHOHRHMK B086~eHIRMB ~eTBo-~eTHoro CCTOBa . B 
HameM CA~e 6panac& »onu0 8Q8 ~KUBR HeqeTROro ~ Bn~: 

--v {' )' • Q' ] }r. (:1M)= C~_ "",. • )L:;'iJ; (:1~) [oC;.. '''' JM 'Yo, 

1l03BOJ1R:ImaR" )';A:OBJIeTOOpJl'!'eJIb.l::lO OD.uCl:m8TL ypoB9 c 6o.m;D!l{M B.R.llB.,ItOM 011.

HOqaC~~ KOMDOHeRT . PaCCqxT~Cb cue~pH B036~eHKNZ COCToRHBi 
RJlep 209pO , 209.2IIu • Jl.M 209Po ,,2IIAt 6jl8Jl0Jl OCTOB 2IO , a .!WIpo 
IOijle 209 At - OCTOB 20~. Y'III'!'lrnaJ[ICL TOJIJ,KO WaROIIIi 21 B 3i. Pe3l@Ta
TU paCqeTOB 9Hej)I'JJ1I COCTORHd , mmMReRma no nporP"*O FHOQUS 257. 
npBBe~.BH B Ta~e 6. 

TB6..:mul 6 
Teope~wqeCKBe I 8XOOepBNeHTR4LHWe 3Hepr.a OOCTORHBt 
209Po 209,211At, 

lI.IijlO I" EoKcn • (K8B) E,.eop. (KoB) 

Z09 
84Po125 I/Z-

5/2
3/2

0 
545 
854 

0 
567 
892 

209 
85.Lt124 9/2

7/2
5/2

0 
408 
794 

0 
411 
832 

2IIAtu
85 6 9/Z

7/Z
5/2

0 
674 
947 

0 
677 
1579 

Ks "s6Jnmu BlUtHo, lITO Ks6Jm;J.set'CJJ Y,ItOB.ne,.BOpne.na08 cor.mCIe 
!eopet'KqeCKB paCCqaT8RHHX C 8KcnepIWeBT~aWMX 8Bep~ ~ nepxwz 
JIJIYI B036~emna: · cOc'f'OJmd. a8 IClt.lJ!qen8M 2II.A.t, ne paur:me B 
o • • prasx ue~ Teopoel I oKenepaw.RIO.. ~OCTIrBe. 500 ••B. 

JlIg 209Po 6"",, pecc.nasa BepoHTBOCTL E2-nepexO)la ~ Y~BIlJIIIII 
5/Z- - 1/2- . TeopeTBqeCKOe 3Sa'leHBe BTeop.(SlZ- -. 1/2-)=262 e ~4 
HaxO~QH B Xopomew cornscBI C 9Kcne9BN8BT~HBW 9B8QeSXew 
BoKcn • (5/2- __ 1/2-)=I6B±52 e2~4. 

10 

CorPYK'l'ypa IIOJ!IIOIIiX ojIYRKJld numa COCTOI!Dl\ ~9Po , 209,2IIAt 
npwnenesa • Ta~ 7 , e, 9 . Ha AaHHBX Te6ABu 7-9 alANO, 'TO nopaue 

Taduna 7. 

rA OrpyJ<TYpa Jl<MHOBJ£[ ~ cocTOJmd """Po 
+- ~ .. . + +- + ..V2 f:I7,6Sd. r/?-" 4 , 12-02; +- 2,6'1i~2~2; 1" 2 .31":l/?- Q?; 
.. .... .... • +5/2 !l4 ,"'''''sn- • s ,a.<oj/2~· • 3~/2~' • I,tll""V2- 02+ 

I t !l 
.. ~+ ++ to +3/? IJI ,B""3/Z- • 7, I 12-~; + 2,B~/2-Cl2i • I,9\l '" 7/2- 02i 

Ta6JIlIlI8 8 

CTPYKTYP8 BOJIHOBBX <furBKJld COCTOJlHd 209AtI " 
.... .... • +9/2 B3,IS ..... 9/ 2 - • 13, ?l4lI.f;/2 -Q,2+ -i" 1,4Sa(",5/2-Q2+ 

+- .... 
! +-.I .. ..7/2 73 ,W""'/2-' • II'~/2-Q2' • 7,Jl1"t3/2-Q3- + 3'~IZ-Q2+r T I 

J.... + ..512 91 ~/2-" 89 • .5f,~ 9/2-Q2+
T 

TadlUllUl 9 

IS; CTPYKTYpa BOJIBOBJ£[ oJi1""""a cocToru!ill! 2II.At I 

9/2 96 , 6t> c£, ~/2- + I .2S __ ;/2-Q;.
I 

7/2 + +:I.!" .. ....... 
rn , S<I.?/2- • e,3lIoOr3/2-Q3i + 2, 111"'7/2-Q2~ + I '~/2-Q2; 

I 

5/2- . ,.'4,9lId. ~/2- • 94,4""'g/2~'
I 

JIII8 COCTOJiIIllJf .')"I8ellllX JUlep 209po • 209.2IIu tile.,. ¥.':JO(f1lOeUeHHO 
OltllOlUlEl911'180YII'UIYI> OYJf1I<T1pY. CoCTORDe 5/2- B 209, 21 .At - ••0 eoc1'<lR
DB. UII8 ltBBU'I8CUlla + WaHOB • h 9/2- + 2'( . B np"1llDlIle , HB ero CYpyJ<
TYPY • CBO.C!BS ~~ C~"O B4aKT~ 8e~teBHWe ~ ~ownoHeHTW wKBa_ 

SaqaCTKq8 + 2 ~HOU8·. 

3.2 . 'IeT. o-'1eTlIWe "!?TODH 204-2IOp" 

B jlIIMJI8X KAI /1/ C yqeTOM 8Hl'apMOlDI'IJIIlX 8i1J1ie1lT01I ./IIDI 0PDBe,llellli 

ppotC8TU IJneprd lIJ[3l(OB036:yQBBBKJ: COC'1'OJDId • npDe,IteHHllI: ~oo-

Tol 8(82)- • B(B3)- nepexO,llOB ~ qe,UO-'1e.HHX .90TOnOB 20 l°Po . 
"'e••", nPDBOJt)LII1ICL 00 nporpeMlle IIII'!U.", P113 pe60TBH1I01 'I.OrGJrBOBUM 

1 J 
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- -

- -

- -

- -

B ~~ OHffH. llapaMe~pH cpe~ero enos rrOTeKUBana CaKcoRa-Bynca ~ 
8eftTpoHHOi R npoTOBHoA CHeTeK DpBBe~eBH 8 T8~e ro. 

TIl6JImla 10 

IlapaMeTp:u cpe,I[Rero DQ..l'IA DOTeRlJ,BBJl'a Ca1l:COH8-ByJlCB. 

Bcno~3yeMHe OPH pecqe~ax 204-2101'0 

Twn ZO o (<1M ) Vo(MaB) ~ (<IM-Z) 0<. (<1M-I ) 

II 1,24 44, 0 0, 340 1, 587 

" 1,28 55, 0 0, 4IO 1 ,613 

llPH pec~eTax 1I:OBCT8 HTK ~~TBnonD-MY~TBnOELHOro BBaHMO~elcTBKR 
<to (2) .l!1t (3) MR tala,I\oro ~ B116Bjl8.DOb lIS Yc.JOBllJi H8uyuero COBo 
nBneH.l!H 9XQeepBMe8T8AbHIIX • TeopeTaqeC«BX BH8qeHKI 9HeprKI zy • 31 
COCTo""fr) a KOKeTaRTII aapHIIX B88lD1OnelCTBIII eBepnel!Y'lel 1IO)l8JDI, B8 

OCHODO HSRTa peBKKMB ~,.=coast/A WIB. ~K~IBHwI 88pR)! , KQDQ4D
eyo",,1 lip. paCqeT8J: 9Jl.8TpoMBrD.,.l!HX CBOAcu gnep, 1IW6p1U1 peBIIIIII 

"sc!>I>.=o, 5. 
B Ta6JrBce II npenCTaRJlellli peSYJILT8Ta~CqeTOB ORepm B """JIPY

DanbRHX MOM8RTOB 2t - COC'rORHRI ~ ~ep 4-2IOpo • a ~aKae DpKBeneH

&He BeposTHOCTX E2-nepeXO~OB C 8'I'IX COCTa&HII B cpa~ea.. C BKcnep2

NeBIfB.nHlDd .lt8RIDlfIIlI: I lDtIe...-.mOll as ceroJOlDPI .leSh . °DpAB&l1BOOT][ C'PYK'Ypw coc.ORHIi oe&BO ~cr. c~, DO cor~-
011)) 9RCnepJtMeHTB.IIhH1a I 'I'eopeTneCD paCCQT8HHIlI: 9H8.lIeoB DpJmelteH

HlIX Bepo.... aoc.eH ITepeXO)!OB B(E2 ; 21 - O~) II B(&!; 21 - 2tJ • ltB/!Jl
pyuo....ma WOIIe. ,OB Q(Z:) . 

H9 m6.nItH II UJtHO I 'liTO BRODe pllMeHTaJIlIoHli8 11 T80 p8H'l18CU paCClDr

'l'8.HHli8 SR8tteHltR 9Re"...1 21 - coc'!'oSlHJlI .IJ,JUI. BCD 001'00011 nOJJOB'&B Y.lOB

..e'1' lIOpllT~BO COrJJBcymM MeJtQ' c0601 . K ooaa.IellD.lJ(8..IIIIID: 0 BpeweH8.X 

Q!!~ ][ KBaJUlYUOJlbma IIOMeHT8J: 2t - COQ'!'OJIIIlII oqell1o """'0 . Y J!JtP8 
2I°Po 22 - OOCTOJIIIJIe . eJlO.lJlenJl]IHOe, q'l"O ....., IIUyII M.IIII'IIIIIY B(82; 
2~ - 2j) . Y OCTanma e O'l'OnOB DOJIOHU, Jt8Jt JI c.1!18110BWlO OD;naT... 

B 2j II 23 - COOTOIIIWII no_pyeT O)lKotoHOIlHllJl xmmOBeH'l'A. 
B .aClDile 12 nplIBeJlellll .sepro • C'PYK~pe :r - occ!'OBlld, Be

poJITIIOCTB B(E3; 3"1 - 00) - DepexOl\OB .JI,U naronoB 204-2IOpo. 113-98 

01'C"onlUi UCDep_HT8.U1IIIX JlIIaiOlX DO 3i: - COC~ClIIB.I!D ][ n~on8J: no
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